We have discovered a temperature-driven unbinding transition of fluid membranes in samples of digalactosyldiacylglycerol (DGDG) swollen in 0. 1M NaC1 aqueous solution. Single bilayers were observed by phase contrast light microscopy. The transition is reversible and without apparent hysteresis. Its temperature is only a few C lower for the single membranes of two vesicles than for multilayer systems, but it varies strongly among samples. The bending rigidity of DGDG bilayers was also measured and found to be (0. 12-0.21 Occasional mutual adhesion, always associated with lateral tension, was also noted during the swelling process.
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The tension manifests itself by weakening the undulations and was computed from the characteristic length g of a rounding of the membrane next to the contact area by use of the relationship cr=k, ig, where k, is the bending rigidity of the membrane. Apart from their scatter, the contact angles of adhesion appeared to be constant, the tensions ranging from 3 x 10 to 3 x 10 dyn cm '. process was reversible and apparently without hysteresis, occurring for a given structure in a temperature interval of less than 1 C. The binding temperature varied strongly from sample to sample (and, to a lesser extent within samples). Even in identical experiments (DGDG from the same bottle, always 0.1M NaC1, equal glass slides) it scattered from 75 to 10 C and was sometimes not found at all above the experimental limit of 6 C.
We will return to this point below.
Figures 2(a) and 2(b) show the binding transition in an array of eight parallel DGDG membranes. The first photograph [ Fig. 2(a) 1 was taken at a temperature just above the transition. The membranes are separate and display thermal undulations.
As the temperature is being lowered (about 0.1 'C/min), one sees adhesion of all eight membranes at first locally. While the adhesion spreads with a sharp front, the water between the membranes is driven into a small number of compact water pockets where the spreading seems to stop [ Fig. 2(b) ].
The single membranes of the water pockets are still undulating. The unbinding at rising temperature progressed less dramatically, the water returning in a diff'use way. Going up and down through the transition several times, we found its temperature to be the same within + 0.5 C, apart from a slow decrease with time of 1 C in 2 d. Although the membranes are seen to run from one bundle to another as in Fig. 1 For a simple check of whether DGDG membranes may be expected to bind, we compare the energy of van der Waals interaction of two membranes in the halfspace approximation g,dw = - AH/12rrz to that of undulation forces in a stack of membranes ' It is surprising that the membranes bind in NaC1 solution which is known to screen part of their van der Waals attraction. ' On the other hand, NaC1 has been found to reduce the repulsive hydration forces in multilayer systems. '' Webb, Tilcock, and 
